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ABSTRACT \ 

A follov-up study of 42 school-age. children related 
school-age reading, reading readiness, and listening and speaking 
Skills with early psycholinguistic -ability. The children were given 
measures of vocabulary, sentence imitation, comprehension and 
production, phoneme discrimination, IQ, and word inflection skill at 
age three. In addition, the children's mothers were assessed for 
verbal IQ and speech style. At age six, mee^sures which included those 
administered at age three, as well as field independence-dependence, 
reading readiness, and reading skill, were given to the children. 
Significant correlations were founfl between age-three and age-six 
scbres, and between home and maternal measures and age-six scores. It 
is concluded from thife study that school-age reading, listening, and 
speaking skills are predictable from, and correlated *with preschool 
language skills. (IS) 
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ABSTRACT 

A follow-up study of 42 school-age children has related 
school-age reading, reading readiness, listening and speaking 
skills with early psycholinguistic ability. The children were 
given measures of vocabulary, sentence imitation, comprehension 
and production, phoneme discrimination, I.Q. and word inflec- 
tion skill at age 3. In addition, the children's mochers wer-a 
assessed for verbal^ I.Q. and 'speech style. Measures given 
to the children at age six include vocabulary, sentence imita- 
tion and comprehension', phoneme articulation, I.Q., field in- 
dependence-dependence, reading readiness and reading skill. 
Thirty six-^year-^olds were tested with the Metropolitan Reading 
Readiness Test, and twelve received the Stanford Achievement 
Test. All forty-two children received all other measures given 
at age six. Zero-order intercorreiation coefficients were com-^ 

m 

puted betwean all measures at ages 3 and 6, and between home and 
maternal characteristics and children's scores at age 6., Step- 
wise regression analyses with age 6 child scores as dependent 
variables, and age 3 cl>ild scores, home and maternal scores as • 
independent variables, were computed. 

Significant correlations were found between age 3 and age 
6 'scores, and home and maternal measures and age 6 scores, 
r'ultipic correlations ranging fron .36 to for Metropolitan 

Readiness subtests, and .82 to .92 for Stanford Achievement 
subtests we^ro found. Similar multiple correlations .were con- 



results suggest that school age reading, listening and speak- 
ing skills, are predictable from, and correlated with, pre- 
. school language skills. 
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Prediction of Reading Ability 
From Eari^ ^.anguage Skills 

« 

Introduction 

The nature of the reading process has been the subject of con- 
tinuous debate. Some theorists argue that perceptual-motor skills 
such as visual perceptual abilities, general hearing abilities, 

fiaa n.uscie coordinaLion, etc., are important con"^ponent abilities 
f 

for reading (see Bond and Tinker, 1973; De Hirsch, Jansky and 
Langford, 1966, Isom, 1968). These theorists will often mention 
central neurophysiological correlates of particular types of de- 
ficits, in addition to possible "maturatiorial lags". Other re- ■ 
searchers ir.ention social and/or emotional immaturity or dysfunction 
as causative factors in reading failure (see Thompson, 1968; Huessy, 
1968; Jones, 1969). General cognitive skills as well as specific 
aspects of cognitive style, such as internal vs, external locus 
of control, field dependence, and conceptual categorization ten- 
dencies, are posited as etiological factors in success and failure 
(see \?agner and Wilde, 1973) . Specific linguistic abilities are 
often mentioned as fundamental to reading, such as speech sound 
discrimination and articulation^ (llues^^y, 1973; Isom, 

1973;), morphological skill (Smith, 1973;), syntactic skill 
(Kavanaugh and Mattingly/ 1972) , and perhaps a combination of all 
linguistic skills (Ervin-Tripp, 1973). Ervin-Tripp (1973) com- 
pares learning to, read with learning a second language. One's 
skill in learning one's firrt language (nother tongue) is suggested 

. Er|c . 6 



(reading).. Mattingly (1972) contends that learning to read raay be 
dependent upon the development of nie talinguistir: awareness, the 
speaker's conscious contemplation of some of the phonological, 
semantic and syntactic rules of his language. 

Of course, the notions above are not mutually exclusive'- Mbst 
hyp'^'.^tesized factors have received resear^ support by studies cor- 
relating reading failure with pooj^^kills on the factors. This 
I'iD-^arcli usually T.ea3uri33 the child at ::chool ajo or. both reading 
and the skill in question. Little longitudinal work has been 
attempted. 

Determinants of school related linguistic skills (speaking 
and listening) is also subject to much debate. Most of the con- 
troversy involves attempts to categorize basic skills involved in 
acquiring and using language. Chomsky (1968) assigns to the mind 
the general theory of language that he calls "universal grammar". 
Language consists of a "deep structure", with transformational 
afules mapping deep\ structures on to Surface structures, or the 
actual acoustic signal. Syntactic concerns are the bases of deep 
structure* Other linguists (such as Lakoff, 1970) see semantic 
concerns as the basis of the deep structure of language. 

Chomsky's discussion of human language stresses psychological 
skills unique to language. Geschwind (1972) argues that there are 
unique aspects of brain structure v;hich influence language behavior 
alone. This is based on data suggesting discrete specialization 
of brain areas for language. Geschwind would argue that cognitive 
skills such as perception of numerosity, are behaviors generated 
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BeVer (1970) and othars, hov/ever, have suygested that 

many processtus of language acquisition and use are horciOlogous to, 
i\nd in fact corrolatos of, general cognitive operations. For Bever, 
acquisition of language skills and the development of the child's 
sense of numerosity, com^ from the saiTie general ability, ^ 

Hymes (1958) and Bernstein (1967) posit that the social rdlieu 
has ci direct influence on language behavior. This implies that one 
caa.^o^ dtirjly :^^^^-:::lL;:x^^^ social c^-^d iizivjuijci:: b:^j,A^o^ t:,,e 

situation of language production and comprehension is inevitably a 
social situation. One can see a different emphasis on special lin- 
quistio skills, general cognitive skills, and social skills in the 
vari.ous points of viev;. 

Research on the prediction of reading, listening, and speaking, 
in early elementary grades, based on pre-school psycholinguistic 
skills, is sparse.. Most research has involved concurrent adminis-- 
tration of tests of reading, lis^tening and speaking to first graders- 
Little research has been reported on attempts/ to i^redict school 
success from pre-school skills. Stott and Ball's (1965) review of 
infant and prc-school mental tests argues for the general inade- 
quacy of these t(Ssts» The , predictive power of pre-school tests is 
quite low^' Bayley (1955) reports that the correlation betv/een 
individual I.Q. tests adm.inistered at age 3, and school age I.Q.,"^ 
is approximately r = .3. Pre-school I.Q* tests are not good es- 
timates of school age I.Q. r,core, or school success. 

Pre-school vocabulary tests, such as the Peabody, Picture 
Vocabulary Test (Dunn, 1965) , are of cen used as assessment instru- 
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olds is .81^ Reports of predictive validity are meager. One study 
(Klaus and Starke, 1964, raported in Dunn, 1965) showed a correlation 
of .39 between Peabody score at the beginning of first grade and read 
ing scores at the end of first grade (N=270) . Another widely used 
t^st at this time is the^Jllinois Test of Psycholinguistic Ability 
(ITPA) . This test has been critized as failing to measure skills 
in the syntactic, morphological or phonological components of lan- 
guage. Many of the subscales seem to test auditory and visual per-, 
cepcion and meiaory (Rycionan, 13b9) . One study of 4^5 year oidj, 
that attempted to asfeess the value of tests such as the Wechsler 
Pfe-school . scale , the ITPA, Peabody, Vineland, and Frosting Develop- 
mentcil Test in predicting difficulties in reading readiness, found 
poor prognostic skill in all tests (Shipe, Mietgitis, 1969) ♦ The 
sample size used v;as quite small (N=16) . Greater success has been 
reported with articulation tents. Jsom (1968) reports a .5 corre- 
lation between articulation score at 3 years and later school age 
reading problems. A significant limitation of most researcli, is that 
the children selected as subjects are part of an early-identified 
abnormal population, such as pro-school age patients :.n Speech and 
Hearing Clinics. 

Previous research can be faulted because of small sample sizes, 
use of exceptional children as subjects, and dependence of tests 
such as the Peabody and ITPA that tap only a limited range of lin- 
guistic skills. 

4 

This research is a longitudinal study of psycholinguistic 
skills in a group of white, middle class children.. All of the 

childr3n participated m a study of the hari tability of language 



in 3 year olds (Fischer, 1973; Waterhouse, 1972). The present 
study is a follow-up project, to raeasuro the children's skill in 
reading, listening ar^d speaking, at the start and conplotion of 
first grade, and to relate these school abilities to the dhild's 
linguistic skills at age three • In addition, home and ir.aternal 
characteristics were measured v;hen the children were 3 year olds, 
and these variables v;ere correlated with the children's success 
on sc.^.oqI ai3Lli::l^s. This lono'i tudmcii r3oearca is li:;uted ir. 
that the subjects are drawn from a white, middle class, metropolitan 
population, and Standard English is the only language spoken in 
the homes. Inferences to non-'White, rural, non--middlerclass , or 
non-Standard-Engli3h speaking groups is problematic. In addition, 
the children in the research are twinW^'and there is some question 
concGrning the simijlarity of tv/ins and singletons in vert3al skills 
(Mittler, 1969 , 19'/o; McCall et al, 1973). In general, twins are 
found to have the same pattern of verbal skills as single borns, 
but to be slightly slower in acquisition {Mittler, 1970). 
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MHTHOD 

Subjects - . 

"Tv/enty-one sets of twins were collected, ucing Philadelphia 
birtih registry records and Metropolitan Philadelphia Motjiers-of- 
Twins Club records. Only \7hite legitimate births, where both 
tv^ins weighed over 3 1/2 pounds at birth, y/ere contacted. Ap^rox- 
iridtoly 80?, of mothers contacted agreed to participate in the study. 
o^Oj^c-j recruiced throu-jh ?h-iiad^lphia bircn r^jgistry records 
wore born in February, March or April of 1968. Due to difficulty 
in recruiting a sufficient :;ample of subjects ^of appropriate ages, 
riothers-of --Twins Clubs were contacted. Ten sets of twins were 
recruited through Tv/ins Clubs. The final saraple included subjects 
ranging from 2 1/2 years to 3 1/2 years at the start of testing. 

^ Blood group analysis of a number of independent Ilendclian 
blood charactertistics was used to establish dizygocity and 
probability of monozygocity at or beyond the .95 level of prob- 
ability. The blood antisera used in this analysis were:^^A-j^ 
BO; MNSs; CcDEe; K,k; Le^ Lo^ , Fy^ Fy^, Jr/'^ J.^\. Mt; Yt^;Gy^. 
Results of the blood group analysis were not ^jiven to the investi- 
gators until all data were collected and scored. Detailed des^ 
criptions of the original study and its methodology have appeared 
elsewhere (Fischer, 1973, Waterhouse, 1972) . Table 1 reports 
'demographic data on the twenty-one sets of twins forming. the sub- 
jects of this research. 



Tns-^-^. 7ibl3 1 .>boat here. 
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All fortf-tv;o children v;ho participated in the criuinal re- 
search project Kert3 locatoJ and were able to participate in the 
follow-up study. We did find, -however, tiiat not all tlie children 
had completed the sane grade^Ly June, 1974 . Because ol' the variable 
cut-oTf dates for che start of school attendance in Philadelphia, 
and the suirrounding suburban coir.iuuni ties v/here the children leslde^ 
and the variability" in birth dates of the children, the subjects 
.i-jr^ no:: at v^r.e :>a.v.e -.rade ij'-'r;!. .nirr.'' -rnil^r^n ha^^ co.\-:)l^c^a 
kindergarten in June, 1974 , and twelve had compl<ited fiVst grade. 
Children were assessed v;itJJ> tests appropriate to their grade level • 
The investigator will visit the kindergarten children this spring, 
to complete the assessment of fiJst grade readix;g skills; 

TESTS 

^^^^su3:es Given To Children At Age 3 



Vocabular 



The Pictur-e Vocabulary test of the Stan'f ord-Binet I.Q. Scale p 
• (Terman and rierrill, 1960) v^s administered. This subtest of the 
Stanford-Binet I.Q. Scale calls for the production of the appro- 
priate vocabulary item in response to a picture of that item. 
The child's score in this test was the number of items correctly 
named divided by the child chronological age in rrionths as of ^ 
the date of test administration. Form B o^^the Peabody Picture 
Vocabulary Test (Dunn, 1965) was administered. The child's score 
was his I.Q. as determined from tables published in the test 
;\anua^. The ?eabociy is a '/ora r^cDqniiion rast. "I'ha chird ^ 
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v^c.ibulary ter>t adninii; tored ;;as the Mohrabian Test (Mehrabian, 1970) 
?his t'jst O3oontially t^^sts the Binet vocabulary itens reformulate^ 
into tite v;or J, reco^-nition forniat of the Peabody. The child' !fe score 
vas ^the nur.b'jr of items correctly answered divided by chronologica^i 



Zji\tQ:iCQ Prv^ductior 



r 



is; 
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19()91i^ wa3 used to elicit sentence production. The .z part of the, 
story sequence task was adninistered to the children. The chil<^ is 
sir.ul tanocusly shown four pictures in pre-arranged order and aske4 
to "tell ri* all about the pictures." The pictures shov/ anir.als 
cngjaei in evervday activitv: at school; in the kitchen; drinking 
ccffoe; pattiruj on a hat. Several measures were derived from the 
children's descriptions. The total. nunLar of v/ords and utterances 
produced was scored. Utterances included sentences and sentence 
fragr?ents narked at termination by a pause and sentence terminal 
intonation (falling tone for a statement and rising tone for a 
question). Th^ child's iriean length of utterance was calculated 
by arviJihrr the total nurnbur of words by the number of utterances. 

A nunber of points she ild be emphasised about the mean length 
ct utterance (MLL) calculated. The unit of analyses chosen was 
words / not rorphemes. A word was determined by standard ortho- 
graphical considerations. In addition/ since the child was asked 
to ccr:n\unica te about a particular topiC/ the number of utterances 
produced was lirit^jd. 



.5 ,^ ar ,^ 3 " I ^ r»n - ^' 
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the nuraber of verb forms correctly emitted and the riuinbar at in- 
correct verb forms. Both' verb counts, as well as the l-iLU, v/ore 
dividend by the child's chronological age in months at the tiuie *of 
te's^t" administration. 

Sentence C Basion ^ 

Fraser, Bellugi and Brown (1963) have developed a sentence 
ccr^prehension test. The child nust choose an appropriate picture^ 
illustrating a grammatical contrast. The test was administered 
according to the author's original instructions.' The child's 
'score was the rromber of his correct responses divided by his 
chronological age in months at the time of test administration. 

Sentence Imitation 

Two sentence imitation tests v;ere administered to the children. 

r 

-The Osser Test (Osser, et al . , 1959) consists of eleven sentences 
of approximately equal length, but differing derivational complexity. 
Form B of the Osse^ test "as administered. Mehrabian (1970) in- 
cludes a subscale of eighteen sentences to be repeated (from Henyuk, 
136 D). The sentences differ in both length and complexity. 

The number of sentences correctly repeated was divided by the 
child's chronological age in months at the time of test adminis- 
tration. 

V;ord Inflection 

The Berko (1953) and Mehrabian (1970) tests of inflectional 
skill were administered. The Berko test uses nonsense words whil:^ 

,!c?nrabian *:.^st ;se3 'Jo^uTion vocajuliiTy it:*:n3» 3zDr':i was the 
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Stanford-Dinet I,Q, Test 

The Binet I.Q. scale was individually administered to oagh 
child (Terman 'and Merrill, 1960) . 

Measures of Maternal and Home Characteristics 
(Taken When Children Were Age 3) 
Wechsler Adult Intelligence Scale (WAIS) 

The vocabulary subscale of the verbal intelligence test was 
administered to all mothers (Wechsler, 1955) • The mother's 
standard score on the vocabulary test was used to estimate Verbal , 
I.Q. This was predicated on the assumption that thellfctiother would 
receive an identical standard score was therefore multiplied by 
six to estimate her total verbal standard score. Verbal I.Q.'was 
found by reference to tables in the WAIS manual appropriate far 
the mother's chronological age* The assumptions on which estimates 
are based appear reasonable in view of the high - correlation be- 
tween th.e vocabulary subscale and total verbal I.Q* (Wechsler, 
1955) . : . 

Maternal Speech ^Style 

Mother's speech style was analyzed in two situations. The . 
first consisted of the mc3thers answering an interview administered 
by the experimenter cohcernii^g the twin pregnancy. This situation 
elicited spontaneous speech from mothers. MotYiers became involved 
in relating incident^ of their pregnancy and delivery, and seemed 
to cominunicate in a natural, unstilted style. 

The interview was tape recorded and transcribed by a trained 
transcriptionist . The transcriptionist indiccited the end of an 
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utterance by appropriate punctuation, utterance puncture, v/het- 
her of complete sentences or sentence fragnents, was determined 
by noting a pause and sentence terminal intonation (falling lone 
for a statement, rising tone for a, question). The transcript was 
examined for number of v/ords in the first 200 utterances.. One 
word utterances were excluded from analysis A "word" was defined 
by standard orthographical consideration. The mother's mean length 
of utterance (MLU) , in this controlled speech interaction with an 
adult, was calculated by dividing the number of words produced ^ by 
the number of utterances examined (200) . 

tlother~to~ C hild Speech 

Illustrations from a Sesame Street Book of Shapes and a German 
Fairy Tale were given to the mot^ier. She was instructed to. tell 
her child all about the pictures. The speech setting v/as as un- 
structured as possible. The first 100 utterances the mother ad- 
dressed to each child were coded. Mother interacted. separately 
with each twin on the same day. The co-^-tv/in was ab.sent from the 
room for his sibling's interaction session. Assignment of first- 
or second-born twin to mother fo-^ the first interaction session . 
was random. Wa-terhouse (1972) adapted eight , measures of maternal 
speech style from Cazden (1965) . ' 
1 . Questions 

Questions were marked at termination by a pause, and the ap- 
propriate rising tone terminal inflection. Any question addressed 
to the child, even if unanswered, v;as included in this count. The 
qu33tion ""did not necessarily begin with A marker, ^ * 
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2 . Answers 

Answers were all maternal utterances following a child ques- 
tion that continued the topic of conversation even if the utterance 
was not a logical reply to the query. 

3 . Repetitions 

Maternal utterances were scored in this category if they were 
an exact repetition of the child's inunediately preceding utterance. 

Maternal expansions were elaborations upon the topic of the 
child's immediately preceding utterance. They involved repeating 
the child utterance with an addition of words. Any maternal ut- 
terance that changed the verb form the child used, was also included 
in this category. ' 
5. Cr? ticisms 

Criticisms were any correction or negative state^nent the mother 
,^ addressed to the child about his speech or his behavior. 
6> Directions 

Any imperative directed at the child is included in this count. 
7 . Confirmations • 

A confirmation involves th^ mother giving the child assurances 
or feedback about the truth value of his utterances. Confirmations 
were elicited by the child's utterances, not by his questions. The 
mother's reply to questions is coded under answers. 
S . Assertions 

i '^sertions are maternal utterances marked at termination by 

a pause and a falling intonation, that did not reiterate the con- 
t-iat of the child's preceding utterance (was .:ot a repetition or 
c cpansion) . 

o 17 
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Maternal Teaching/Style 

The mother's interaction style with her child was measurgd 
by means of the ETS eight block sorting task ( Manual for Test 
Administration , 1969) . Predicated on the work of Hess and Shipjnan 
(1965) and Brophy (1970) , this task measures the influence of 
maternal teaching style on child performance. Blocks varying 
in four parameters were presented to the child. Two parameters, 
block shape and color, were irrelevant to the problem. The 
children had to learn to sort blocks into the four possible \ 
* categories: tail, X; tall, 0; short, X; short, 0. Points v;ere 
given for success in placement ^nd for success in verbalizing 
the reason for the placement, ("I put it there because its a 

\ little 0.)." The child could receive a total of eight points 

\ 

on the task, -four points for correct placement of each of two 
blocks. A given block (such as tall, X) could* be correctly 
placed for height, or narking, or both categories. Verbalization 
of relevant attributes was also scored. No child in the study 
who correctly verbalized an attribute, incorrectly placed the 

I 

block. 

Mothers were introduced to the task by a standard presenta- 
tion, as described in the test manual. In essence, the cate- 
gorization principles were presented once, with mothers them- 
selves sorting the blocks once. The mother then received as much 
time as she desired to teach her child. Mothers were free to 

4. 

use whatever instructional strategies they desired, such as threats, 
praiae, demonstrations, etc. vrnen nother rsignalled that tha child 
••/aj rsady ho !-.-33t3d, r.ha rasaarcr.ar r^s-.-ad c>.a child '3 
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cor.iprehension of *the sorting categoriets, using the procedure 
described in the test manual. 

Assignment of first or second Igfirn tv/in to mother for the 
first teaching r^esslon was random. Only one twin was in the room 
with mother for each teaching session. Mother taught the block 
sort to both t^/ins on the same day, and data included in the data 
analysis is limited to mothers v;ho completed the block sort with 
both tv/ins. Scores are the children's scores on the categoriza- 
tion test. Each mother is represented by two scores, one score 
from each twin. 

Mothers varied in their teaching ability and children varied 
in their categorization ski'^.ls . , Brophy (1970) ' found that children 

ad lower performance as a function of both maternal teaching 
inadequacy and low I.Q. of the child. The relative contributions 
K)f these sources of variance^ were not disambiguated. 

• The score, on this test was the number of points received 
by the child for correct placement of test blocks, and for success 
in verbalizing the reason for placement. 
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Socioeconomic Status 

Th'^ socioeconomic status (SES) of the child's faraily v/as de- 
termined i:)y using an index based on 'the education and occupation 
of the head of the household. In all cases, this was the child's 
father. This index, repo.rted by Reiss (1961), is called the NORC 
rank, and places occupations on a srale from 1 to 99. Where the 
job title provided by the mother was ambiguous, the amount of 
schooling the father achieved 'was used to help determine the ap- 
propriate scale score. ^ 

' Measures Given To Children At Age 6 

Vocabulary 

Form B of the Peabody Picture Vocabulary Test (Dunn, 1965) 
\7as administered. The child's score v;as his I.Q. as determined 
from tables published in the test manual. 

Sentence Imitation 

Clay (1971) devised a set of English sentences to measure 
language acquisition in 5 to 7 year olds. Odd numbered sentences 
from Clay's list, in all tv'enty sentences ;vere administered. The 
child's score \/as the number of sentences repeated exactly as given 
in the model. 

Sentence Comprehension 

Chomsky (1969) has studied the acquisition of syntactic struc- 
tures in children betv;een the ages of 5 and 10. Constructions 
studied included (A) John is easy to see, and (B) John promised 
Bill to go. The child must comprehend the missing subject of an 

(A) Easy to see, and (B) Promises were administered according to her 
instruction^ . <JQ 
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The child's score is the number of test questions answered 
correctly. The "proir.ise'* test contains^'eight test sentences, 
^ aitd the "easy to see" test has four test sentence. 

Articulation 

The Goldnan-Frist'oe Test of Articulation v;as administered 
to every child {Goldman and Fristoe, 1969)* The Sounds-Win- 
Words Subtest and the Sounds-in-Sen tences Gubtest were adruinia- 
tcred to every child by a 'trained Speech Pathologist, according 
to the directions in the test manual. Each sound production of 
the child taking the test was judged only for presence of error, 
not for type of error. The child's score was the total number 
of errors produced on the two subtests. 

Cognitive Style 

A test of field-dependence-independence has been developed 
by Witkin et al_ (1971) for use with school-age children. The 
Children's Embedded Figures Test (CEFT) was administered accord- 
ing to directions in the test manual. All children received 
the TENT series of stimuli. If one^ out of five of the last 
TENT items was passed, testing was continued with the HOUSE 
series of stimuli. The child's score was the total number of 
correct responses. The child must find a simple geometric 
shape embedded in a complex design - 

Reading Readiness 

Form B of the Metropolitan Readiness Tests (Hildreth, 
wciffiths, :icGauvraa, LDno) was administered to -nli children 
^:j.\yi^zLnc ;ar t , .'ire Lji,rj w^r^ aUiT.inii cer^^i : ii^-^m/ig' 
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raatchip.g, alphabet, number is, and copying. The tests will be 
described below: 
''Listehing ~ 

The child is presented with a series of sentences or para-- 
graphs, and he indicates comprehension *by marking one of ,threb-- 
pictures in answer to a question. The more difficult items re-j 
quire inferences beyond a literal understanding. 
Matching - 

In matching, the child matches to a standard from araong 
three choices. The stimuli are words and geometric designs. 
The test manual states "Matching seeks to get at visual per- 
ceptual skills..." (p. 15). 
Alphabet - 

The child chooses a printed alphabetic character from four 
choices, in response to the oral presentation of a letter of the 
alphabet. 

Numbers ^ 

This test measures familiarity with simple numerical con-- 
cepts, such as "more", "one-third", recognition of and ability 
to produce numerical SiTuboTs, concepts of money, etc. 
Copying ^ 

The child must reproduce letters, numbers and abstract 
designs . 

The word meaning test of the Metropolitan was not adminis- 
tered, because of overlap v/ith the Peabody Picture Vocabulary 
Test. The tests were administered according to directions in 

hha ^,3St nanaal . Th^ child* j r^cor^ on eac>r. -^subtest was the 
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ru;nber Of questions answered correctly. A total score was cal- 
culated by adding the scores on the five subtests. 

Reading Achievement 

All children completing first grade v/ere tested v;ith the 
Stanford Achievement Test, Primary I Battery, Form W^{Kelley; 
Madden; Gardner; Rudmany 1964) . The following tests were ad- 
ministered: word reading; paragraph meaning; vocabulary; spelling; 
word study skills. 

f 

Word Reading - 

The child looks at a picture illustrating a word, and then 
selects the word which stands for the picture from four choices. 
Paragraph Meaning - 

The test contains a series of paragraphs of graded difficulty, 
from which words are omitted. The child selects a word for each 
omission from four choices, indicating his comprehension of the 
content of the paragraph - 
Vocabulary - 

In response to oral stimuli, the child chooses the 
correct printed response from three choices. The test measures 
word recognition. 
Spelling - 

A 20 item spelling test is given. The word is read, given 
in a sentence and reread . 
Word Study Skills - 

This test measures auditory perception of initial and 

final word jounds^ rh''"ne3', lad -'atchinc; orintad to sooken vords . 

1 . ■ 
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The child's score was his percentile rank on the test, 
as determined from the test manual* All tests were adminis- 
tered according to- directions in the test manual. 

Test Adiainistration and Scorin^g 

All- tests were individually administered to each chil^. 
Testing of the children at age 3 v;as performed by the Principal 
Investigator and Dr. Lynn Waterhouse, as part of doctoral dis- 
o-irt.-x ti'on research projects. Testing of the childr2n at ag^ 5 
was done by the Principal Investigator and two paid Research 
Assistants* In both the original and follow-up testing^ co- 
twins were tested on the same day for any given ^ test, but in 
different rooms by different examiners. The only exception 
was for the Goldman-Fristoe Articulation Test given at age 6. 
For this test, a Research Assistant who is a trained Speech 
Pathologist, administered the test to all children. The re- 
search on the children at age 3 was conducted from March to 
December, 1971. The research on the children at age 6 was con- 
c3iucted during July and August of 1974. 

Test scoring of all measures was done separat;ely by two 
investigators for each measure. Disagreements between scorers 
were resolved by reference to the dath, written scoring in- 
structions for unstandaj^dized tests, and test manuals. 

Data Analysis 

Simple Pearson's A were calculatea between all variable 
Stepwise regression analyses were calculated to determine 
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Multiple regresr^ion analyseij \;ere calculeited to dc^ 
tGrnine the predictability of reading, speakinj and listening, 
from early skills. The folio'v/intj equation was s;olved: 

The statistical significance of rvaltiple correlational!^ 

v/as coraputed by reference to the appropriat;a tables 

f 

(Dagqaley, 1954, Table B) • 

The daca coilected on o year olds was anal^zec. co 
measure the heritabxlity of linguistic skills. Simple one-way 
'analyses of variance v/ere computed, by zygosity group, for 
each test of interest. Within pair variance in MZ and DZ twins 
was compared as "recomiTiended by Vandcnberg (1968). A one 

tailed F test is used to test the assumption of homogenaity 
of variance. 

\^ The stepwise regression analyses were calculated using 
SPsb" subprogram Regression (wie. Bent, Hull, 1970). The F I^vqI 
and tolerance level for the inclusion of variables in the step- 
wise m.ode were .01 and ,001, respectively. 
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Tho analyses A;ere ciirectoj at djtonniiiina i f - ochool-aye 

skills of reading, listening and speaking were rotated to pr^*-- 

school psycholinguist ic abilities, and/or hor.e and natornal 

\y 

characteristics* The mean score, standard deviacion, mean age 
of subjects (in nonths) and sairple size for tests adr.inisteriod 
at age 3 is given in Table 2. 

Insert Table 2 about here 



Complete data is available for all measures given at age 3, 
except for sentence production and phoneme discrimination scor^, 
where data is missing on one twin pair each {two subjects)^ The 
mean I.Q. of 101.24 s'^ov/s this sample to be average in tested 
intelligence, although slightly m^ore variable than expected. 
The moan Peabody Picture VocabMlary Test I.Q. of 87.12 xs lower 
than the average of 100 expected in an unselec^ed population. 
Multiple births frequently shov; lower scores on I.Q. and verbal 
ability tests ClcCall , Appelbaum and riogarty, 1973*), than single 
ton births. 

Table 3 presents means, standard diviations, and sample 
» 

sizes for r.easures of home and maternal characteristics, in- 
cluding m.other's I.Q. It should be noted that the sample in-- 
eludes only 21 families, with two children per family. Com.plete 
data was obtained maternal I.O.^ and S.C.S. Two MZ Mothers 
are missing from the M.L.U. data, while six m.others (two M2 and 
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speech characteriLticc. Tvo-X^.othors did not participate in the 
vodxnq of p.aLw^rnal tu'^c^.inj style. 7.11 r.tiasures listed in Table 3 
wure taken ;;hon the children were 3 year olds. 



Insert Table 3 about here 



fleans, standard deviations, and sample sizes for measures 

aw'^.jLr.ijt^r 2d to tr.e childrer^ au ^^'e 6 are givar. in Table 4\ ' > 

i 

Conplete data vvas obtained c^n all children for the Peabody, 
Sentence Con^urehension , Sentence Repetition, Articulation and 
Enbedded Figures Tests. On the reading tests, all children 
completing kindergarten (N^30) took the Metropolitan Reading 
Readiness Test, and all children completing first grade (N=12 ) 
took the Stanford Achievement Test, Note that on the retest at 
age 6, the children received substantially highei scores on the 



Insert Table 4 about here 
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Peabody than at age 3. 

Prediction of School-Age Listening and 
Speaking S kills 
Stepwise and multiple regression analyses were performed 
with Per^body Vocabulary {age 6 score) as the dependent variable, 
and preschool r:>ychoIinquistic scores at the independent variables, 



Table 5 gives the results of the stepwise analysis. 
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The sir;ple Pearson *s beti:^en the variour; preschool 
r.> isuri'S ar.J rcV.zdy Voc.ibvilary at _^ G are not high, but thv3 
r 'iltxple of .527 is babjtantial. Phonenia discrirination skill 
c I aqo 3 is a good prowiictor of the vocabulary score at age 6, 
v'lile tl\e child's verb errors in production add substantial in- 
' dependent variance. The Peabody score at age 3 is the third 
i'o^t irr.portant i-.dependent source of variance to the prediction 
tyaition. The first five predictor variables are able to account 
f^ . 25 percent of the variance in Peabody score at age 6, a 
i:i:atisti(:ally significant multiple correlation. Knowledge of 
preschool I.Q. does not substantially increase the predictability 
of school-age vocabulary, if linguistic skills at age 3 are known 
i>ince addition of Binet T.Q. to the multiple correlation only 
increases it to .54. 

The stepwise regression to predict comprehension of the 
**easy-to-see** construction showed sentence comprehension at age 3 
t;>e best predict-or of comprohonsian at age 6, although the zero- 
order correlation was non-significant (see Table 6) . 



Insert Table 6 about hero 

Table 7 gives the stcpv;ise analysis for prediction of con~ 
prcdnension of sentences using the *'pronise** construction. In- 
terestingly, this construct Lon shows greater predictability from 
preschool scores than the "eaby-to-see" construction, and the 
pattern of pr^r^schooi skills contributing to the regression equation 

r 3 .or ^ v/o *: i s j ^^ r. 1 3 :\ .i . 1 o r -i rae i u c r ir. i r. a 1 1 o n 1 3 th a 
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conprehension as zhe best predictoi^|k)r "easy-to-see" . Hehrabian 
Inflection shows the second highest contribution to the ''promise" 
multiple , while Berko Inflection holds this position for 
"easy-to-see'\ Preschool inflection skills show important over- 
laps with variance in school-age sentence comprehension. In 
all, 47 percent of variance in school-age sentence comprehension 
aG tested in Chomskys "promise" test, is predictable from a 
w-=5l::hted cotr.bi.^,^ t:ion of ^^ra-school-.-^.ge linguistic t^sts . Sub- 
stantial over-laps exists between variance in pre-school language 
tests and school-age comprehension, with six significant correla- 
tions. The multiple correlation of .681 is significant at the 
.OB level. 



Insert Table 7 about here 



Table 8 presents the stepwise analysis with sentence 
repetition skills as the dependent variable. We see that 
school-age sentence repetition is highly predictable from pre- 
school skills. Osser Sentences; Hehrabian Sentences, Hehrabian 
Inflection, Phoneme Discrimination, HLU and Berko Inflection all 
correlate significantly with school-age sentence repetition. 
Fifty-nine percent of variance at age 6 in sentence repetition 
is predictable from scores oh language tests at aga 3 (r^*=9.76). 
The first three variables entered in the stepwise analysis - 
Osser Sentence, Mehrabian Inflection and M.L.u. - alone account 
foe 54 percent of variance in school-age sentence repetition, 
muiciplr^ jorr?latiOTi or .75 i3 s taoia-icaily significant* 



Insert Table 8 about here 
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The Goldman-Fristoe Test of Articulation will be examined 
below. Table 9 presents the stepwise regression analysis. Osser 
Sentences shows the highest correlation with Goldman-Fristoe 
errors {r=.40), while Berko Inflection (r=.38) also gave a sig- 
nificant correlation.- The three best independent sources of 
variance in the regression equation were Osser Sentences, Mehrabian 
Sentences and Mehrabian Vocabulary. The first seven independent 
variables entered in the stepwise analysis produce a statistically 
significant multiple ^correlation with articulation errors (r^=.605). 

Insert Table 9 about here 



The Children's Embedded Figures Test (CEFT) is analyzed in 
Table 10. Children having greatest success on the embedded figures 
problem were most likely to be successful in \70rd inflections 
(Berko Inflection r=.31), successfully repeat sentences (Mehrabian 
repetition r=.3U) , have high M.L.U. (r=.29), and be attuned to 
phonemic distinctions (r=.29) . The three best independent pre- 
dictors are Berko Inflection, M.L.U. and Production Verb Errors^ 
CEFT is net as highly predictable from our preschool language 
tests, as is the school-ag^ language measures. 



Insert Table 10 about here 



Prediction of Reading Readiness Skills 

The Li£?tenina Test of the Metropolitan, is a test of the 
child's compr'aheaciion of s^r.cences and paragraph*. Table 11 
presents the stepwise regression analysis with listening as the 
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depenJent variable. The analysis of reading roaclinabb includes 
Stanf ord~Binet Vocabulary, v;hile previously rcportoJ analySvib 
do not. For the Metropolitan Listoniny Tost, Stanfprd-Bine t 
Vocabulary is the highest correlate {r^.59) , v/ith Peabody Vo- 
cabulary (r==.53) and Mehrabian ' Vocabulary (r=.49; giving only 
slightly lov;er correlations. Other significant corrplate^ in- 
clude Osser Sentences, MLU , and BerI;o Inflection. Sentence 

Comprehension at age 3 is insignificantly correlated With 

\ 

iiscening (r=.U3). In general, Lisreniny Skill is hignly re- 
lated to preschool language scores, with the multiple Correlation 
of .71 for the first 8 variables entered bei*ng statistically 
significant. The strongest independent variable is Bin^t Vo- 
cabulary, which is an encoding (production) measure. Peabody 
vocabulary v/as the seconvi variable entered in the stepwisfe re- 
gression analysis, suggesting that ^^ord recognition provides 
additional unique sources of variance. The third va^^'able en- 
cered was phoneme discrimination. 



Insert Table 11 about here 



On the Metropolitan Matching Test, visual perceptual skills 
are tapped. The cfiild must match a figure to sample, from three 
choices. The test bears some resemblance to CEFT, v;here the child 
I'lUst locate a geometric shape embedded in a design. Interestingly, \ 
the two tests showed similar results on the regression analyses. 
Table 12 lists the stepwise regression with matching as dependent 
v^riablj, Vnil-j Tibia 10 :jrov\.ies tha analysis for Ci:?T, Tr. 




r =.56^ although the significant multiple correlations are .36 
and .45, for Matching and CtFT, respectively. Many variables 
showed remarkably similar correlations with Matching and CEFT: . 
Production Verb Errors (-.08, -.08); M.L.U. (.22, .29); Phoneme 
Discriininfction (.28, .29); Berko Inflection (.31, .31); Mehra'bian 
Sentences (.29, .30). We can conclude that CEFT and: Metropolitan" 
Matching are similar instruments, but are not substantially 
pradictable from preschool language skills. 



Insert Table 12 about here 



The Metropolitan Alphabet recognition test is the depen- 
dent variable in the stepwise analyses given in Table 13. Phoneme 
discrimination shows a highly significant correlation with al- 
phabet recognition (r=.69) , as does Berko Inflection, with other 
language skills giving insignificant correlations. The child's 
mean length of utterance, although only slightly related to al- 
phabet score (r=.03), is also unrelated to phoneme discrimination 
(r=.17) , and therefore is entered second in the stepwise equation. 
The eleven variables entered in the equation accounted for 72 
percent of the variance in alphabet recognition. The first three 
^^ariables alone, accoiant for 65 percent of the variance in al- 
phabet score. The multiple correlation of .84 is statistically 
siynif icant. 



Insert Table 13 about hera 
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Table 14 presents the stepwise analysis of Metropolitan 
Numbers. This subtest of the Metropolitan is ofteii found to be 
the best predictor of future reading success (nildretn et al.^ 
^ 1965) . We see Osser Sentences significantly correlated with - I 

9* Metropolitan Numbers, as is Phoneme Discrimination, Berko In- 
flection and BLnetVocabulary. A broad range of psycholinguistic 
skills seem to be related to the child's numerical conceptual 
skills. Sixty-four percent of variability .in the Numbers test 
seems to over-lap with variance in early psycholinguistic skills. 
The multiple correlation of .80 is statistically signific^t. 



Insert Table 14 about here 



The Copying Test of the Metropolitan measures eye-hand 
coordination, and familiarity with alphanumeric characters. 
Table 15 repdrts the results of the' stepwise analysis on this 
variable. More than half the variance in the copying score is 
predictablg^rom measured preschool language scores, with the 
first three variable entei^jed in the stepwise analysis accounting 
for 49 -percent of the variance. Phoneme Discrimination shows 
the highest correlation with Copying, with Mehrabian Vocabulary 
and Berko Inflection giving the second and third greatest inde- 
pendent contributions to variance. The phonemic (Phonemic Dis- 
crimination) and Morphophonemic (Inflection) tests show 3 out of 
the. 4 highest correlations with copying, suggesting the overlap 
in perceptual processes involved in eye-hand coordination, and . 
speech sourd discrir.mat ion , The i->ult:ipie corrolatioa of .73 is, 
staci^^tically si^-nificant . 

33 
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Insert Table 15 about here 



Table 16 gives the stepwise analysis for the Total Metro- 
politan ocore. Phoneme Discrimination at age 3 is the best 
predictor of reading readiness as the child enters first grade. 
Other substantial correlations are found with Berko and Mchrabian 
Inflections (.51 and .36), Osser and Mehrabian Sentences (,49 
and .36), Mehrabian and Stanf ord-Binet Vofccibulary {.45 and .43). 
In all, sixty-four percent of variance in Metropolitan Reading 
Readiness score is predictable from variance in language scores 
at age 3. The multiple correlation of .81 is statistically 
significant. 



Insert Table If about here 



Prediction of Reading Skills 

Tablest 17-21 provide stepwise regression analyses of Stanford 
Achievement Test reading scores. Table 17 gives the Word Reading 
analysis. The small sample size {N=12) prevents any of the zero- 
order Pearson correlations from reaching statistical significance. 



Insert Table 17 about here 
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Table 18 presents the stepwise analysis of Paragraph Reading 

Four variables ^show significal zero-order correlations with para- 

graph reading: Sentence Conprohension; Stanf ord-Binet Vocabulary 

Mehrabian Vocabulary; Barko Inflection. A raultiple correlation - 

confined to the first three independent variables would -reach 

Statistical significance (r^ = .819, N=12 , p. > .05}. Sentence 

comprehension, Osser Sentence Repetition and Ilehr^bian Vocabulary 

adninistered at age 3 are highly potent predictors of reading 

comprehension in first grade. 

„ ^ ^ 

Insert Table 18 about here 



Stanford Vocabulary is highly predictable from preschool 
language. Five variables show significant zero-order correlation 
Berko Inflection, Peabody Vocabulary, Mehrabian Sentences, 
Mehrabian Vocabulary, 'Phonerne* Discrimination. The first eight 
variables entered in the stepwise analyses give a multiple r of 
.968, a statistically significant correlation- Further additions 
are not tenable. The three best independent predictors of Stan- 
ford Vocabulary are Berko Inflection, Mehrabian Inflection and 
Peabody Vocabulary. Interestingly, it is the inflection of non- 
sense items on the Berko that is positively related to later vo- 
ce iulary size-, and not the inflection of riormal vocabulary items, 
as tested by the Mehrabian. 



Insert Table 19 about here 



Table 2 0 presents the stepv/ise analysis of v;ord study skill 
The only signiC.cant correlate is the syntax measure-Hehrabian 
Sentences. ITbrd Eftudy Skills do not seen to be as highly re- 
lated to preschool language as paragraph reading and vocabulary^ 



Insert Table 2 0 about here 



First grade spelling ability shows significant zero ozrder cor- 
relations with preschool Sentence Comprehension and Stanford-- 
Binet Vocabulary. Spelling does not seem to'^be as predictab}.v^. 
from preschool language as paragraph reading and vocabulary. 



Insert Table 21 about here 
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Prediction of Stanford-Binet l.Q . 

The child's measured I.Q. at age 6 was the dependent variable 
in the stepwise regression analysis report in Table 22. 
Statistically significant zero-order correlations with-Binet I.Q. 
include Derkb Inflection, Mehrabian Inflection, Mehrabian Sentences, 
Osser Sentences, and Phoneme Discrimination. Greatest shared variance • 
between I.Q. at age ^ and three year olds skills resides with phonemic, 
morphophonemic, and syntax skills. Interestingly, vocabulary, and 
even Stanford-Bine t I.Q. at age 3, are unrelated to Stanf ord-Binet 
I.Q. at age 6, in this sample. 

The stepwise analysis show the two word inflection measures 

contributing -the greatest independent sources of variance to I*Q. 

Sentence comprehension, although 6nly slightly related to I.Q., 

is also uncorrelated with word inflection, arid so is the third 

^ variable entered in the regression equation. The total significant 

2 

correlation calculated, r =.75,' shows almost 60 percent of variance 

f> 

in Binet I:Q. at age 6 predictable from early language skills, and 
I.Q. A multiple regression analysis performed including all lan- 
guage tests, but excluding early Stanf ord-Binet I.Q., found r^-.74. 

Prediction from Home and Maternal Characteristics 

Table 23 presents the stepwise analysis of the prediction of ^ 
Total Score on the Metropolitan Reading Readiness Test from early 
home and maternal characteristics. In this analysis, mother's 

V/AIS verbal I.Q. is the hiqhest corrolate of readir\g readiness. 
Other variables entered do not produce . a significant zero^erder 
correlation, iho ob'tained corrolatian of .^^6 ac'76unt3d v_ 
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for over 15 percent of the variance in reading readiness score. 

This in contrasts with the nultiple correlation of .81 obtained 

in the stepv/ise regression predicting total score with the child's - 

preschool language scores as independent variables. There is 

a measurable difference in the predictability > of reading readiness 

2 

from child 'br macernal wita child score giving higher r s. 

The Stanford Achievement Test Scores were not analyzed with 
home and maternal characteristics as independent variables, due 
to the ::aall number of analyzable cases (:i=4) . 

The intercorrelations of all mea'sures given at ages 3 and 6 
are given in Table I of the appendix. The inter-correlations of 
maternal and home characteristics, and child measures at age 6, 
are given in Table II of the appendix* 

Similarity of Skills in Identical versus Fraternal Twins 

Table III of the Appendix p;:esents the^ intra-class correlation 
coefficients, and F ratios comparing within pair variance^ in MZ 
and DZ pairs, for measutes of reading readiness and language skills 
administered at age 6. The Stanford Achievement tests were not . 
included in this analyses because of the small ^sample size. The 
Stanf ord-Binet I.Q. test is similarly not included, because only 
one tv;in in each twin pair was administered this scale. 

Peabcdy Vocabulary and Goldman-Fristce Phoneme Articulatipn - 
are significantly more similar in identical than fraternal pairs. 
All Metropolitan tests are more sin^.ilar in identicals than fra-. 
ternais, although the small sample size does not permit statis^ 
tical significance to be assigned. The highest F ratio is obtained ' 
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Articulation and vocabulary show significantly greater con- 
cordance in MZs than DZs. Sentence repetition and disambiguation 
of embedded figures is more similar in DZ pairs than MZs in this 
saraple. This result is unexpected • One always expects identicals 
uo be more sinilar than fraternals, even if the difference in 
concordance is slight. The greater sinrilarity of DZs can be at- 
tributed to sampling fluctuations due to sn^all sample size, for 
measures under environmental control. An additional hypothesis 
is thac for skills malleable by environmental lorces, mothers seek 
to disambiguate identicals and tiomcgenize frai.ernals. The result 
night be greater within pair similarity in fraternals than within 
identicals . 

/ 
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^ cca:clusio:.s 

i 

This longitudinal research project supports a nuri^er of 

inport.ant, although tentative, conclusions concerning the pre- 

dictability of school age psychol inguistic skills, and supports 

iniercnccs concerning the precursors for these skills. Before 

^iscussing these conclusions, attention shciuld be drai;n to 

— ' 

liriitations in the data analyzed. 

An l^'por*:.^nt lir.iic^cion or tr.u vtoj^^ci-. resulcj iron\ the 
initial impet* us for the work. The c>ubjects were recruited at 
age 3 to participate in a study of the heritability of languages 
skills ^(Fischer , 1973; Waterhouse, 1972). No consideration was 
given at that time to the possibility of longifudinal research* 
Independent variables in the prediction equations are therefore 
limited to the measures of interest in the original study. Par- 
ticularly for the regression analyses of reading and reading 
readiness skills, tests of visual antl visual-nox^or skills at 

I 

age 3 would have been valuable. Additionally, tne developmental 

data collected cannot be analyzed into components due to endo- 

genous (inherently generated) and exogenous (externally, en- 

vironmenLally generated) components. Elaborate research desighs 

I 

have been suggested for dcteniining those components (Cattell, 
1960; Schaie, 1965). This project is only ^ddressed to the 
question- of th*^ predictability of school abili^os. Caujal 



to the development of these oilitie^^ cannot Le r.jue frvom the * 
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*::\o -jro.,t. ol ch.lJt'-:. :;t..J\cJ 1 a very nr.sLl, r::)r;- ropru- 
\:.iv^» • ir-jr i ^ ..l ^.ir.-urr^an ji-vi. It ?.:is been sag- 

giest*.: t:,.it tw^r.;^ fro.* s in jK: tc:;i^ in :»L»;ject3 of d .cilopment 

{:t^-x i::, 15^7 j; . one Irir .:ur;\: irxcon of twins an.:' singictori 
4 o:; t:;o Test uf ?,;yrhoiina j;. jtxc Abilities 

f..ir.j sc-^rMn; .ii.; ro:; i: atoly t\::>- thi rds ^.i a standard de- 
\'\.i\xc :.r*i^w Birvjlet.-:^:^, 1^:1. vi isr. I -svinrj th- s.'.rv^ jrofil^/ or 

this research v;ere all sane-bex fvip.c, and anyapprecxable dif- 
ferences between twins and sinqle boms in thu developrient of 
tne abilities stu Jic J ,coald liirat the applicability of t'.ese 
findings. In addition to tr*e iinitation to twin births, subject 
r«:cru; tr u:;t ccn'iained a nur.ber of biases. Althou^'h the initial 
r^cre-t^r.q 1 i,st cnnt ir:c!x: the nares of ail twins born xn Phila^ 
delp*;ia dur-xn': 3 ronths ot 196 8, riicruitnx^nt was limited to 
wnit'.% Ic^a 11 irate birtr.:^, where both twins v;eiqhed over 3 1/2 
ILa. at birth. Sor.e suburban twins were recruited through 
Mr^" h';r:;-<)f -Twi: s Cl'-:r.s. All children car.e from father-present/ 
• r : 1 ^i.n-sru i% m : nores. Ti;e aocial class ince.< cor.puted showed 
^- . .rj.L b*^ at ^r.v:t '.he r:Ativr,:xl r.eJian. of tht? occupational 

s i \ , 

-rn---* i';^:. :f the -r^.tainei r.:!tinle corrolatxons r\ust 
: : : -r r i^- ] :e . : * ho iltiL-U:. In a subs^i<:u^?n t sarrpie (or 
' - - , — ' . * : i , 1 * r r ^ ' - ^ a s . r r 3 n - 

: .^ntly 1 1 at : . :.K.te . 11 tne Wt^i.ihts found xn one sample 
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variable will ci'jcr'jvt.se , Tr;e forrula tor eJtir;.itinj the cor- 
relation i:\ a pc>r)ulat b'-f.^'Oun ti.o x:ritorior; and the weiyhtod 



m which. H' IS the shrar.k_^n inultiplfj, :j is the nuniber of cases, 
and n* is the nnbt^r of pr*-^dictor variables selected at any 
^la^je (DuBoi^, i9o3, p. if^j) . Tr.e shrinkage xncrease^ as U 
decreases. This problem is usually solved by cross validation, 
with weights applied to a new sample, and the validity found 
taken as a better indication of the tr validity. The obtained 
nvaltiple correlations are over-estiir.ate wf the true correlations, 
csp^jcially in light of the small number of cases in the study. 

In examining the 2:oro order correlations on which the re- 
gression analyses are based^ij: should be emphasized that the 
correlation coefficients were not corrected for attenuation. 
The small sample sise, and the restriction to white, middle-- 
class families, reduced the range of abilities and environments 
for subjects. Correlations in a less restricted ssunple would 
probably be higher. Additionally, the obtained correlations were 
noc corrrcted for test unreliability • Many of the r^eas^rcs given 
m both the early, and follow-up study, are unstandardized tests 
With ]ittie or no reliabilxty inforrtation available. Well stan- 
'Uardizea xnotrumencs mciuue tne Staniord-dme t, V/AI5, Peaoody, 
Metropolitan Stanford Achievement and Goldman-Fris toe Tests. 



iTC 3^r.;o '.lOrd In : I i?c tir^a r.-^sis, :ira rosearch instrunentis zhat 




/ 
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have not undergone careful test development procedures. Dif- 
ferences in the obtained correlations between various tests 
r:;ay reflect differences in the relibilities of the measures, 
in addition to "true** diffe' ences in relatedness. The tests 
used, and in particular the unstandardized tests, also suffer 
from validatior deficiencies Some research has linked 
children's performance on language tests, such as sentence 
imitation, with grammatical competence displayed in spontan- . 
ecus utterances. 

In general, construct validity has been inferred from 
the test content. 

Reading Readiness 

The subtests of the Metropolitan Readiness Tests have been 
validated in terms of both construct and predictive validity. 
The test manual reports correlations' ranging from .50 to .76 
between the Metropolitan and various measures of general in^ 
telligenca. One study of 277 pupils entering 1st grade in 
Oregon gave a correlation of .67 between mental age on the 
Stanf ord-Binet Intelligence Scale, and total score on Form R 
of the Metropolitan. Predictive validity of the Metropolitan 
is substantial. The 1964-1965 USOE First Grade Reading Study, 
with 9497* children as subjects, found correlations of .57 to 
.67 for Metropolitan total score and subtests of Stanford 
Achievement Test, Form X. Studies of the r ediation of Metro- 
politan Achievement Test scores in first grade from Metropolitan 
Reading Readiness report correlations ranging from .53 to .81 
Clilurach, .:riiritr.s and 'izGo'zvran ijn3) • -rha aicr.ors 3u*Tiiaar i::3 
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their review of the validity research on the test as follows: 
**An overall estimate would place the prediction at *a level of 
at least .60, a value that must be considered as very good for 
tes,t results for f?ve-and six-year old children who are in al- 
most every instance ,taking 'their first group-administered test." 
(Hildreth, Griffiths and McGouvran, 1969, p.23) . The Metro- 
politan Readiness Tests is an important and widel'y used measure 

of school readiness administered to thousands of American chil- 

/ 

dren annually, and is quite similar in content to other widely 
used readijiess tests. 

Significant correlations were obtained between Metropolitan 
' tests pf. listening, matching, alphabet recognition, number know- 
ledge^ and copying, and age 3 Stanford-Binet I'.Q., vocabulary, 
sentente repetition, word inflection, and phoneme discrimination* 
scores (see Table I, appendix) . In general, the highest cor- 
relations were with Stanford-Binet I.Q., with phoneme discrimin- 
ation giving the second strongest correlates. Sentence com- 
prehension and production were insignificantly related to Metro- 
politan scores. 

Regression analyses found high multiple correlations for 
most subtests of *the Metropolitan, as well as for total score, 
with pre-school language tests as independent variables. The sig- 
nificant correlations ranged from .71 for listening to .84 for 
alphabet recognition* with r'^ = .81 for the total score. We find 
that sentence comprehension and production are often importanc 
independent contributors to the multiple correlation coefficients. 

o^her preschool language scor3i:5, and ther afore made substantial 

er|c 

hnimiimrrrnaaa 
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contributions to r^, although the measures were not highly cor- 
related with the Metropolitan. The intercorrelation matrix of 
the preschool language tests is given in Fisher (1973, Table 13). 

The comparison of MZ and DZ twins finds substantially 
greater similarity in MZ pairs on the Metropolitan tests, al- 
though the sample size was too sma"* 1 to permit statistical 
significance to be reached. 



Reading achievement displayed significant correlations with 
earJy skills, despite the small sample available for analysis. 
'Early Sentence Comprehension was significantly correlated with 
two out of five subtests, and Berko Word Inflection and Mehrabian 
Vocabulary were also significantly correlated with two subtests. 
Sentence production was unrelated tc* the Stanford scores. The 
significant multiple correlations obtained in the stepwise ana- 
lyses were .92 for vocabulary and .82 or. paragraph meaning, 
'^rinkage of the multiple correlation is expected in a new sample, 
however, becauae of the very small sample size and large number 
of predictors in each equation. 

The vocabulary regression analysis showed early vocabulary 
as important predictors, with word inflection as the most im- 
portant independent sources of variance. , Morphophonemic and 
morphological skill, as tapped by word inflection and word know- 
lodge tests, predict school-age vocabulary. The Stanford vo- 
cabulary test gave higher zero order correlations than the Peabody 
(Table 5) . Perhaps test administration procedures account for 
tr.::^ ^discrepancy. The Peabody was admx- ' 3 terc-d az the 'jr.d of 
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lengthy test administration session, and subject fatigue could have 
caused inattention, and therefore, increased measurement error. 
The highest correlate for Peabody vocabulary is with phoneme dis- 
crimination, a measure that significantly correlates with Stanford 
vocabulary. 

A comparison of the Metropolitan regression analyses and 

Stanford analyses suggest that early language skills make •slightly 

different contributions to skill on the various tests. The djLf- 

ferent sample sizes resulted in a greater 'number of significant 
2 

r s for Metropolitan then for Stanford regression analyses. 

School Age Listening, Speaking and Cognitive Skills 

Prediction of Binet I.Q.^ Embedded Figures^ Peabody Vocabulary^ 

Clay Sentence Repetition, Goldman-Fristoe Articulation^ and 

Chomsky's Sentence Co;mprehension Tests, "in general^ showed lower 

multiple correlations than the reading and 'reading readiness tsets. 

The larger sample sizes in these analyses substantially reduced 

the standard error of the multiple correlations^ implying that the 
2 

obtained r s are closer to the true values. 

Home Characteristics 

The mother's verbal I.Q. was the best predictor of child 
reading and language skills in the group of hone characteristics. 
Variability in measured social class was only slightly related 
to variability in school 'skill in this sample. Mother's verbal 
corrpl(;jxity m speech to an aault (.ILL*) v/as uncor relatiad wizh 
child achievement. Children v/ho achieved higher scores when 
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more successful at disembiguating figures and repeating ' sentences . ' 
The highest correlation obtained was betv/een articulation errors 
on the Goldman-Fristoe Test and maternal answers, suggesting that 
children with articulation problems demand and receive more ma- 
ternal attention by soliciting answers to questions - 

The correlation of maternal I.Q. and child I.Q, is .49, 

/ 

substantially higher than the correlation of .14 obtained between 
Stanf ord-3inet at aqes 3 and 6- *!ost research has shown 

low correlations between school age I.Q. and preschool and infant 
intelligence (Bayley, 1955). Items on the. Binet Scale at age 
three include tests of vocabulary recognition and eye-hand co- 
ordination^ while age 6 Binet items test verbal and mathematical 
conceptual abilities. The factor structure of the Stanf ord-Binet , 
and other tests of mental ab-^ity, seems to shift between the 
preschool years and school age. The types of abilities measured by 
the V7AIS and school age Binet are probably similar. Most research 
reports increasing correlations with chil* age between parent and 
offspring in I.Q., with parent-offspring correlations stabilizing 
approximately .50 (Erlenmeyer-Kimling and Jarvik^ 1963). 

Mother's I.Q. can be viewed as a better estimate of the child •'s 
adult intelligence level than the child's own I.Q. score measured 
at age tnrce. It can then be hypothesized that reading, listening 
and speakirj scores that correlate significantly with the child's 
c-^'je 3 I.Q. represent skills ir.portant for preschool cognitive ability. 
While school age scores correlated significantly with maternal I.Q. 
reasure skills thit overlaps v/ith .vlult intolloctu ,! riLilities. 
J..e nan alJO - ' -.-^ .j-...^, . / . rcm-'.^-iai 

ulation for her chii;i. Iter xntoirisjence would be an xmportant 
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determinant of the quality of stiraulation provided for the off- 
spring. According to this interpretation, mother's intelligence 
affects the environmental component of variance in psycholin^ 
quistic skills. 

Recommendations 

The school-age language and reading tests examined shov/ed 
substantial correlations with pre-school psycholinguistic tests. 
The multiple correlations obtained suggest the feasibility of 
producing a preschool testing instrument for assessment purpo^s. 
The only instrument now available - the Illinois Test of Psy- 
cholinguistic Abilities - has been criticized for testing auditory 
and visual perception and m.emory. It i's questionable if it •% 
directly taps skills in the syntactic, morphological or phono- 
logical components of language (Ryckman, 1969). 

It would be premature to examine the regression analyses 
for specif i<: information about particular language skills. Most 
of the independent variables are unstandardized tests. It is 
quite likely that preschool skills tested by unstandardized 
tests, if assessed v/ith more reliable instruments, would show 
higher correlations with the dependent measures. The results 
concerning the relative contribution of the various preschool 
rcasares v;ould also shift, as neasuroment err^jr decreased. An 
accurate determination of the relative contribution of various 
linguistic skills to school success nust av/ait the development 
of reiiaole, well standardi^ea prescnool language tests. The ^ 
stop-wise recrcssion analvfjes do suggest, however, that school- 
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and phonological skills are all represented air.ong the significant 
correlation coefficients. The traditional focus on the size of 
the child's vocabulary appears to be untenable. 

In interpreting the results noted, the usual caveat applies 
to all correlational research: correlation does not imply causa- 
tion. One cannot assume that interventions aimed at improving 
significar. preschool language skills, even if successful in 
raising preschool skills, will necessarily affect the school age 
^:<:.lls. The coosibility tnat early intervencion would prevent 
school-age disability exists, however, and would seam to be an, 
important area for further theoretical and applied research. 

This research suggests the desirability of developing 
reliable, and well-standardized pre-school language tests of 
syntactic, morphological, and phonlogical skills. To be of 
greatest practical value, the tests should be simple enough for 
use by ..most practitioners in contact with young children, in- 
cluding educators. Tests of this sort, as demonstrated in this 
pr'oject, show substantial promise as diagnostic and predictive 
instruments for school-age language skills. In additionv- the 
research suggests that skills from all components of language 
^ire important precursors of school language skills and that 
emphasis in the preschool curriculum on the devalopment of a limited 
range of language skills may be detrimental to later school 
success . 
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Demographic Information Concernincj TWii'iG 
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ilZ Pairs 
Paii; No, 



Sex 



1 a 



4 a 
b 

6 a 



7 a 
• b 

8 a 
b 

10 a 
b 

13 a 
b 

15 « 



16 a 
b 

17 a 
b 

18 a 
b 

DZ Pairs 
2 a 
b 

•3 a 
b 



9 a , 

b 



Female 

Female 

Female 

Female 

Male 

Female 

Female 

Female 

Female 

Male 

Male 

Female 

Male 

rial 'J 

Fe.T.ale 



Birth 
Order 

1 
2 

1 , 
2 

1 

1 

2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

A- 
2 

1 
2 

1 
2 

1 
2 



1 



Birth 
V/eight 

3- 11 

4- 0 

6-12 

4- 10 

5- 2 

3-3 

5-0 
5-3 



6-9 

5- 15 

6- 3 

5- 8 

4-1 
4 15 

6- 2 
6-0 

4-9 
4-6 

4-13 

4- 8 

5- 14 

5- 12 

6- 12 
5-9 

--8 
4 - 1 J. 

5- 6 

6- 14 



Previous 
Births 

2 
1 
0 
0 
1' 
2 
2 
0 
1 
4 
0 
4 
1 



Total 
Children in 
Family 

4 
6 
2 
2 
4 
4 
4 
2 
3 
7 
2 
6 
4 
4 
3 
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Table 1 (continued) 



DZ Pairs 
Pair No. 

11 a 
b 

12 a 
b 

b 

19 a 
b 

20 a 
b 

21 a 

b . 



Sex' 



female 

Female 

Female 

Female 

Male 

Male 



Birth 
Order 

1 
2 

1 

2 



1 
2 

1 

2 

1 
2 



Birth 
VJeight 

4- 1 

5- 6 

6- 11 
6-12 

6- 6 

4-12 

7- 13 
7-3 

7-4 

6- 4 

7- S 
7-7 



Previous 
Births 

4 

1 
1 
1 
2 
4 



Total 
Children in 
Family 

6 
3 



3 
4 
6 



\ Table 2 

Mean and Standar^ Deviation of Test Scores, Me^n Age of Subjects, 
and KuiTiber of Subjects for Language Tests and I.Q. Given At Age 3. 



.Test Score 



flean 



Standa'1 
Deviaticn 



Months 
Mean 

Age 



Vocabulary 

Gtar.f ord-3in^t 

Peabody P.V.T. 

Mehrabian, 
Sentence Production 

MLU 

Cor^rect Verbs 

Verb Errors 
Sentence Comprehension 
Sentence Imitation 

Osser 

Mehrabian 
Word Inflection 

Berko 

Mehrabian 
Phbneir.e Discrim. 



Stanford-Binet I.Q 



.30 
87.12 
.58. 

.13 

.13 
.03 
. 1.06 

.07 

.18 

.21 
.09 

. 33 
101.24 



.07 
15.36 
.08 

.05 
.05 
.05 

.29 

.08 
.09 

.14 
.04 
.11 
17.81 



38.6 
-44-1 



44.0 
44 .0 
43 .3 

43.7 
43.7 

43.5 
43 . 8 

45.7 
39.7 



42 
42 
42 

40 
^% 

42 

42 
42 

42 
42 
40 
42 
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Table 


3 




Moan Score, GtanJa 


Xd Deviation, 


and Sample Size 


for Hone - 


and 


Ilaternal Characteristics 






Meaji 


Standard 
Deviation 


Number o. 
Subjects 




51.19 


18.22 


21 


A.I,S. l.Q. 


106.88 


16.96 


21 


►tornal M.L.U, 


9 . 05 


2 .49 




Questions 


51.00 


13.00 


15 


Answers ^ 


% 

3 .44 


2.60 


15 - 


Expansions 


1.94 " 


2.74 


15 


pppetitions 


1.72 


3.18 


15 


Assertions 


24.34 


14.99 


15 


Criticisms 


1.96 


1.63 

<• 


15 


Confirmations 


11.26 


5.85 


15 


Directions 


5.26 


4.64 


15 


Mothor's Teaching 


. 10 


. .05 


19 
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• • Table \ 

Heaii^,« Standard Doviaciur,^^ , ..ii-i S^.u -jlr^ "\j^.u:r^ \ ii : -f^x it: 



CognitivG and PuynhQl 



ERIC 5 j 



S L a n J a vl S a.T.p : e 

Tost rioaff I ?oviatio ;^ Si 

Peabody Picture Voc . 10, — ' ?6.2 ' 42 

Sentence Comprehension f 

Easy to See 5.0 3.9 42^ 

Premise , 7- . f . ^ - ' 

Sentence Repetition * la.O J. 3 42 

Articulation 2.9 3.8 42 

Embedded Figufes 8.6 4.3 42 

Metropolitan 

Listening ^ *11.7^ 2.0 30 

Matching lo'^.S 2.3 30 

Alphabet 14.5 1.9 30 

Numbers 15.3 3.4 30 

Copying 7.6 3.0 30 

Total • ' -60.0 9.3 30 
"Stanford Achievenent ^ 

Word 66.4 20.4 12 

Paragraph 5 3.8 3 2.5 12 

Vocabulary 5 6.7 2 7.5 12 

Word Study 70.7 2 6.3 12 
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31 1 
22 

05 
21 
05 

23 * 
17 
03 
12 



■ icn L:;'iation : IJone? 
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Table 6 



Stepwiae Regression Analysis Predicting Sentence Comprehension 



T** V* TD >* £^ c ^ \'\ ^\ T T '1 r * Li 

L lkJaa rTt^ocnuox JLiurig Ucit^ fcj 


O Jv X X X o ^ 






\ ar iuDxe 


111 ^ T r~« 1 

rlUX C j.pX6 


Do. 


birnpie i< 


oen cence uouipreriension 


0 n T 

. U J 




— . ^ U 


l:^r.:o Ir.f iec t:ion 


.3 00 




.15 


Osser Sentences 


.372 




-.04 


Mehrabian Sentences 


.412 




. .08 


Mehrabian Vocabulary 


.445 




.13 


Mehrabian Inflection 


.455 




.10 


Phonerae Discrimination 


.457 




.06 


M.L.U. 


.457 




.01 



^Variables not entered in the regression equation: Peabody 
vocabulary; Production Verb Errors. 

^Obtained multiple, correlation is insignificant 



56 



52. 



Table 7 

Stepwise Regression Analysis Predicting Sentence Comprehension From 

Preschool Language Skills - Promise^ 



Variable 


Multiple R 




Simole 

J. , . . . . 


R 


Phoneme Discrimination 


.538 




.54 


C 


Mehrabian Inflection 


. GO! 




. J j 




Peataocly P.V.T. 


.640 




. 33 




Mehrabian Vocabulary 


.660 




.06 




Berko Inflection 


.666 




.38 




Osser Sentences 


.573 




.39 


2 


Mehrabian Sentences 


.681 




.28 


I 


Production Verb Errors 


.681 




.11 




Sentence Comprehens ion 


.681 




.19 




M.L.U. 


. 681 ' 




.23 




^ Variables not enterca 


m the- rc'jres^io:. 


equat ion : 







1 
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Table 8 

Stepwi5;o Regression Analysis Predicting Sentence Repetition From 

Preschool L ^.guage Skills * 

Variable M ultiple R Simple R 

Osser Sentences .670 .67 ^ 

Mi^hrabian Inflection •727 . 55 ^ 

1 . . J . . 7 3 _j .44- 

Mehrabian Vocabulary .74 6 .01 

Production Verb Errors .752 .13 

Phoneme Discrimination .757 .55 ^ 

Mehrabian Sentences .759 .62 ^ 

BerkO Inflection .761 ^ .5] ^ 



* Varia^Ieb not entered in the regression equation: Peabody 
Vocabulary , Sentence Coir^prehension • 
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Table 9 

Stepwise Regression Analysis Predicting Goldraan-Fr istoe Articulation 
Score From Preschool Language Skills * 



Variable 


Multiple R 


Simple R 


Osser Sentences 


.402 


-.40 2 


Mehrabian Sentences 


.452 


■ -.21 


.'lehr Jibi.aa Vocabulary 


. 49d 


. 10 


Berko Inflection 


.544 


-.38 ^ 


Peabody P.V.T. 


.569 


.06 


M.L.U. 


.593 


-.24 


Phoneme Discrimination 


.599 


-,22 


Sentence Comprehension 


.605 ^ 


-.14 


Production Verb Errors 


.608 


-.23 


m 






Mehrabian Inflection 


.612 


-.22 



* T^ariables not entered in the regression equation: ::one 

1 P < .05 

2 ? < .01 
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Table 10 

Stepwise Regression Analysis PreJictir.-; Children's Ln'b.riued Figure 



Score From 


Preschool Languaqe Skills * 




i/ariable 


Mu]tiple \< 


Smple R 


Berk o Inflection 


• 31 ' 


.31 ' 


M . L , U , 


,36 


.29 ' 


r*roduct:ion V^^rb I::rror.^ 


. 44 


-.03 


Mehrabian Vocabulary 


• 48 


-.07 


Sentence Comprehension 


.50 


.23 


Peabody P.V.T^ 


• 51 


.17 


Osser Sentences 


.52 


.18 


Mehrabian Sentences 


. 54 


.30 ' 


Phoneme Discrimination 


• 55 


.29^ 


Mehrabian Inflection 




.20 


* Variablos not cntor-^d 


ir. th- r-»cr .'.'^ icn c-cuation : 


Wono 



V 
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stepwise Regressicr; Analysis Predictinq Metropolitan Llscenin 
From Preschool Language Skills* 



Variable riultiple R Simple R 

Stan£ord-3inet Vocab. .59 - .59^ 

Phoneme Discrimination .68 .30 

Osser Sentences .&9 .37^ 

Mehrabian Vocab. .70 

M.L.U. .71 .31^ 

Mehrabian Inflection .71 .26 

Production Verb Errors .71^ .17 

Mehrabian Sentences .72 .23 

Berko Inflection .72 .39^ 



*VariaSies not entered in the regression equation: Sentence 
Comprehension 

' P <.05 

2 P <.01 
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abb 



Stepv;ise Regros.iion Aruilysis Prt*aictiny ::etropol i tan Matching 
From Preschool Lanc]U.i'_/*j f^Kills* 



Va risible riulti plo Sii nple R 

0.^5er Sentences . l^^- . 36 ^ 

* rC'-i t lo n V ' J r -3 U J ^" o r .J . ^ „ - , ^ J 

riehrabian Vocab. .46 ,27 

Peabody Vocab. .48 .02 

M.L.U. .49 

SentoncG Corr.prGhension .50 .01 

Phoneme Discriirination .51 ^ .28 

Mehrabian Inflection .5'i .13 

Be, .:o Inflection .53 .31 

riehrabian Jientences .53 .29 

5-3 Vocab. .54 .19 

*Variable3 not: ontfrod in ti-.c re-jrebsion t-.;v:tition : r.'oae 



1 P < .OS 
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Table 13 

Stepwise Regression Analysis Predicting Metropolitan Alpha- 
bet From. Preschool Language Skills* 



Variabla 


Multiple R 


Simple R 


PhOn-^rs Discrinination 


.69 


.692 


: '. . L . C . 


. 7 5 


-.03 


Mehrabian Vocab. 


.81 


.23 


Mehrabian Inflection 


.83 


.26 


Peabody Vocab. 


.83 


.09 


iMehrabian Sentences 


.83 


.21 


Osser Sentences 


.84 


.26 


S-B Vicab. 


.84 


.16 


Sentence Comprehension 


.84 


.26 


Production Verb Errors 


.84 


-.04 


Berko Inflection 


.841 ^ 


.442 



*Variables not entered in the regression equation: None 
' P -.05 

\ 

' P <.0I 



o 
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stepwise k-gression A:.aly 


n i s Pre :1 1 c t i r !o L copol i tc 




-iurijor Fron Preschool Lan 






V£>riable 


:iultiol-j K 

M. ... . ^ 


Sir.ple 










». *J ^ 




Production Verb Errors 
Phoneme Discrimination 


.71 


-.10 

.42'^ 


Sentence Comprehension 


.75 


-.08 


Mehrabian Vccab. 


.78 


.31^ 




.79 


.11 


Berko Inflection 


.79 


.41^ 


Peabody Vocab. 


.80 


.21 


S-B Vocab. 


.80 


.40^ 


Mehrabian Inflection 




.32' 


^Variables not entered ir. 


the rC'-jresyion ev:u^!ti-,n : 





' P < . 0 5 
2 P < .01 
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Table 15 

Stcpv.'ise Regression Analysis Predicting Metropolitan Copying 
From Preschool Language Skills* 



Variable 


Multiple R 




Simple R 


Phonenie Discrimination 


.50 




.60^ 


richrabian Vocab. 


.67 




.40^ 










.J Zr il^cz:Ljr: 


. 7 3 




.34 


Sentence Comprehension 


.71 




.19 


*^-B Vocab 

^ V V« <JL W • 


*71 




. 25 


Mehrabian Inflection 


.72 




.34 




.77 




.31 


Peabody Vocab. 


.72 




.12 


Osser Sentences 


.72^ 




.25 


Mehrabian Sentences 


.73' 




.30 


^Variables not entered 


in the regression equation: 


Production 



Verb Errors. 

ip < .05 
P '-.01 



\ 
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Table 16 



Stepwise Regression Analysis Prc'lictinvj yctrcp-olxl 
Score Fron Pruschool L.incjuaqo 



Var iabl n 

Phoneme Discrimination 

m 

Sentence Comprehension 
Osser Sentences 
Mehrabiar^ Sentences 
Production Verb Errors 
Mehrabian Inflection 
Peabody^ Vocab. 
Bsrko Inflection 
MLU 

S-B Vocab. 



• .62 



.76 

• 77 
.79 
.80 

• 81 
.81 
.81 

• 81 
.81^ 



.-1 



.62 

.1(7 
.49 2 
.36 » 
.02 
.36 i 
.2-j 



Variables not entered in tiio regr-'jsion equatier. : l.^r. 



ip < .05 



•P < .01 



ERIC 
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62. 



Table 17 



Stepwise Kegres^sion Andlysis Predicting Word Reading Score 
From Preschool Language SKills'' 



Variable 

Sentence Cor.urehansion 
riehrabian Ini lection 

riehrabiiin Vocabulary 



Prodi^ction 
Mehrabivin i 



rhonerr.e Discrmina tion 
)n Verb Errors 
Sentences 

t'-JJSDOdy I . V . 1 . 

Osser Sentrcncos 



' Multiple R 4- 
.462 
.553 
. - i 
.663 
.744 
.808 
.941 
.971 
.975 
.976 



S imple R 



.46 
-.06 
. 3 5 
.24 

:i3 

.08 
.45 
.07 
.36 
.08 



t'r.ij ivAjression equation: Berko 



, . 1 U . 



..t'. ion I J in:jia:;it"icui"ic 



ERIC 



()7 



A 



£•3. 



Tabic i:. 

Stepwise Regression Analysis PredicLing Parajrar/n Mc^ar. inq 
Score From Preschool Language Skills ♦ 

Variable Multiple R Sirple R 

Sentence Compreh'-insion .76 9 .77 - 

Osser Sentences .784 .1-3 

Mci^.araj:)ian Vocabulary .oiJ .b^ * 

Stanford-Binet Vocabulary .832 .50 ' 

Mehrabian Inflection .866 .24 

Peabody P.V.T. .905 ,37 

Berko Inflection, .941 .bi ' 

Mehrabian Sentences .972 .38 

Phoneme Discrimination .99 2 .49 

M.L.U^ .993 .03 



Variables not entered in the reqrossiori ef.'ua^-io:i: Frcductxon 
Verb Errors. 



2p < .01 



ERLC 



68 



64, 



> i r 1 c t V q S . A . Vocabulary 



reabo^:y I .V.T. 

Stan t QTu- Hin\'t Vc-.caLu lar ; 

;^ r i b i a r; Se n t e n r 5 

*.* T ?* 

i^r G-i 1.-% l- Lrrrjr:> 



iltiple R 
— — — 

.704 

. 859 

.893 

.923 ^ 

.945 

.963 

.968 

.^78 

.982 



Simple R 
.7r' 

.63 i 
.10 
.35 
.63 1 
.25 
-.14 
.51^ 
.52^ 



ERIC 



G9 



65. 



Table 20 

Stepwise Regression Analysis Predicting Word Scudy Skills i'roLi 



Preschool 


Language Skills 




Variable 


Multiple R -r 


S irnole 


Mehrabian Sentences 


.515 


. 31 


Peabody p.V.T. 


.541 


. 13 


Meiiraoi Vocabuiary 


.365 


. . f 


Phoneme Discrimination 


.674 


.09 


Sentence Comprehension 


.700 


.32 


Osser Sentences 


.757 


.19 


Mehrabian Inflection 


.828 


.06 


Production Verb Errors 


.899 


.16 


Stanford-Binet Vocab. 


.949 


.08 


Berl-O Inflection 


.953 


.29 



+ Obtained multiple correlations are insignificant 



ERIC 



70 



19 



4 7 



37 



ERIC 
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71 



67. 



I TABLE 2 2 

St wise R^'gression Analysis Predicting Stanford ^ Blnet l.Q. 
Fron Larly Langua.^e Skills and l.Q. 



V a r i d b 1 G 


Multiple R 


S imp le 


Berko Inflection 


.45 


.45>< 








Sentence Comprehension 


.60 


-.04 


Stanford-Rinet l.Q. 


.68 


.14 


Mehrabian Vocabulary 


.74 


.10 


M.L.U. 


.75 * 


. 23 


Production Verb Errors 


.75 


-.10 


Peabody Vocabulary 


.76 


.03 


Mehrabian Sentences 


.76 


.44* 


Osser Sentences 


. 76 


.37* 



Variables not entered in the regression equation: Phoneme 
Discrimination 



*p <.05 
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.2: 



-.03 



i::vLbedci Sentence 
Figures Repetition 

^ ' " * . 3 o * 



.31' 

. 08 
.01 
.16 
.15 
.14 

.03 
.20 
.20 



.38 



* * 



-.04 
-.29* 

.10 
-.22 

.17 
-.17 
-.00 
-.42** 

.27* 
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Table II (contih.iod) 



Variable 
WATS I.Q. 
Mother' s MLU 
:!oi>-^'j ^ 1 Teach 1: 
Mother * s Speech 
Questions 
Answers 
Expansions 
Repetitions 
Assertions 
Criticisms 
Confirmations 
Directions 

se/ 



Goldman- 
Friston 



.13 
.07 

. 12 

,24 

,59** 

,11 

,05 
,12 

03 
,07 
,10 

01 



Cor,preho:"'.sion 
Lasv Proni;;- 



27* 
12 



.09- 
,04 
,07 
,14 
01 
,17 
01 
22 
19 



07 
27* 



.11 
,03 
.22 
. 25 
,07 
,13 
02 
01 
04 



IC' t.ro:.ol i L.m 
Total 



,36* 

, 06' 
.32' 
01 
,03 
,06 
,29 
,06 
,08 
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I I [ 



rs on Tests Given 



r!can 
wc.; J .ire 



1.77 
.68 



2.-i . IS 
2.73 
. .32 
.J t^.' . 1 6 . 1) 1 
V.:th:.n 1.94 
.79 

Betv;. 2 4 0.10' 
28 
14 



8 
9 

8 

9 



I!f,i-w. .00.71 l'^ 



.5 .28 

. 31 
6.33 
4.16 

.71 
7.68 
1.08 

.75 
8.60 
7.16 

.09 
e .40 
3.3 3 

.43 
57.2 0 
20.16 
' .48 

«o;.oo 



5 

5 
6 

5 
6 

5 
6 

5 

6 



l.o3 



.35 



2.73 



?.58 



1.72 



2 .77 
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